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QSPNPUFNPSFEFWFMPQNFOU UIFSF4VDI MBOEVTFQPMJDJFTPCWJPVTMZEJTDPVSBHF
EFWFMPQNFOUJOUIFDFOUFSBOEGPSDFCPUImSNTBOESFTJEFODFTUPTFFLMPDBUJPOT
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TBNQMFEPOFBDITBNQMFEBZʾ FOVNCFSJODFMM#GPSFYBNQMFJOEJDBUFTUIBU
UXPQBTTFOHFSTJODFMM(CPBSEFEUIFmSTUPOFXBZCVTUSJQTBNQMFEPOUIFmSTU
TBNQMFEBZBOEDPMMFDUJWFMZUSBWFMFEBUPUBMPGNJMFTʾFUXPFNQUZDPMVNOT
GPSFJUIFS1.PS615EBUBBSFVTFEMBUFSGPSDPNQVUJOHUIFSFMBUJWFWBSJBODFT
"(VJEFUP$VTUPNJ[FE4BNQMJOH1MBOT

2ELATIVE 6ARIANCES
8JUIUIFTBNQMFEBUBSFBEZDPNQVUJOHUIFSFMBUJWFWBSJBODFTJTTUSBJHIUGPSXBSE
JOBTQSFBETIFFUUBLJOHBEWBOUBHFPGFYJTUJOH&YDFMTUBUJTUJDBMGVODUJPOT	5BCMF

ʾFGPSNVMBTJOWPMWFEBSFQSFTFOUFEJOUIF"QQFOEJY6TJOH1.EBUBPOUIFMFGU
PGUIFUBCMFBTBOFYBNQMFTFWFOTUFQTBSFJOWPMWFE
 $PNQVUFEBJMZTBNQMFNFBOGPSJOEJWJEVBMTBNQMFEBZTJODPMVNO&VTJOH
GVODUJPO"7&3"(&'PSEBZGPSFYBNQMF"7&3"(&	#%
JODFMM
&
 $PNQVUFEBJMZWBSJBODFTGPSJOEJWJEVBMTBNQMFEBZTJODPMVNO'VTJOHGVOD
UJPO7"3"'PSEBZGPSFYBNQMF7"3"	#%
JODFMM'
 $PNQVUFUIFPWFSBMMTBNQMFNFBOJODFMM&VTJOHGVODUJPO"7&3"(&	&
&

4ABLE  3AMPLE $ATA
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

 $PNQVUF UIFPWFSBMMCFUXFFOEBZWBSJBODF JO DFMM &VTJOH GVODUJPO
7"3"	&&

 $PNQVUF UIF PWFSBMMXJUIJOEBZ WBSJBODF JO DFMM ' VTJOH GVODUJPO
"7&3"(&	''

 $PNQVUFUIFSFMBUJWFCFUXFFOEBZWBSJBODFJODFMM&	
BTUIFSBUJP
PGUIFPWFSBMMCFUXFFOEBZWBSJBODF	&
PWFSUIFPWFSBMMTBNQMFNFBO
	&
TRVBSFE
 $PNQVUFUIFSFMBUJWFXJUIJOEBZWBSJBODFJODFMM'	
BTUIFSBUJPPG
UIFPWFSBMMXJUIJOEBZWBSJBODF	'
PWFSUIFPWFSBMMTBNQMFNFBO	&

TRVBSFE
ʾFSFMBUJWFWBSJBODFTGPS615DBOCFTJNJMBSMZDPNQVUFEJODPMVNOT+BOE,ʾF
SFMBUJWFCFUXFFOEBZWBSJBODFJTJODFMM+XIJMFUIFSFMBUJWFXJUIJOEBZWBSJ
BODFJTJODFMM,
'5"BQQSPWFETBNQMJOHQMBOTBSFCBTFEPOBSFMBUJWFCFUXFFOEBZWBSJBODFPG
BOEBSFMBUJWFXJUIJOEBZWBSJBODFPGJO1.
#ORRELATIONS
$POUJOVFXJUI UIJT TBNQMFVTFE JODPNQVUJOH UIF SFMBUJWFWBSJBODFTVTJOH UIF
GVODUJPO$033&-UPDPNQVUFUIFDPSSFMBUJPODPFċDJFOUCFUXFFO1.BOE615
XJUIJO UIJT TBNQMFʾF SFTVMU JT UIBU$033&-	#%(*
 JO DFMM
'
.EW 3AMPLE 3IZE 4ABLE
ʾJTTFDUJPOQSPWJEFTHVJEBODFPOEFWFMPQJOHUIFOFXTBNQMFTJ[FUBCMFJOBO&YDFM
UFNQMBUFVTJOHUIFSFMBUJWFWBSJBODFTBOEDPSSFMBUJPODPFċDJFOUKVTUDPNQVUFE
 0ERCENT 3YSTEM 4OTAL 504 #OUNT 5NAVAILABLE
*G UIFQFSDFOU TZTUFNUPUBM615DPVOU JTOPUBWBJMBCMFVTF UIF&YDFM UFN
QMBUF DBMMFE i'%05@#$@@8JUIPVU 615$PVOUYMTw BWBJMBCMF GSPN
UIFBVUIPSTPSBUIUUQXXXEPUTUBUFnVTSFTFBSDIDFOUFS$PNQMFUFE@150IUN
VOEFSQSPKFDU#$ʾFGPSNVMBTJOWPMWFEBSFQSFTFOUFEJOUIF"QQFOEJY
1.#BTFE4BNQMF4J[F5BCMF
5PDPOUJOVFUIFDVSSFOUVTFPGUIF1.CBTFEBQQSPBDIUPFTUJNBUJOHTZTUFN
UPUBM1.VTFUIFmSTUTIFFUPGUIFUFNQMBUFDBMMFEi#BTFEPO1.wʾJTTIFFU
JTEJWJEFE JOUP */1654BOE3&46-54 	TFF5BCMF
ʾJT TIFFU JTQSPUFDUFE
"(VJEFUP$VTUPNJ[FE4BNQMJOH1MBOT

FYDFQUGPSSBOHF((JOUIF*/1654TFDUJPOXIFSFUIFWBMVFTGPSUIFGPVS
QBSBNFUFST MJTUFEBSFFOUFSFE0ODFUIFTFWBMVFTBSFFOUFSFE UIFUFNQMBUF
BVUPNBUJDBMMZ TIPXT UIFOFX TBNQMF TJ[F UBCMF JO SBOHF"( JO UIF
3&46-54TFDUJPOʾF'5"TBNQMFTJ[FUBCMFJTBMTPTIPXOJOSBOHF"(
GPSDPNQBSJTPO
*GUIFJMMVTUSBUJWFTBNQMFXFSFUIF/5%TBNQMFGPSBQBSUJDVMBSUSBOTJUBHFODZ
BOEUIFDPNQVUBUJPOJO5BCMFXFSFDPNQMFUFE	GSPNDFMM&5BCMF

XPVMEIBWFCFFOFOUFSFEBTUIFSFMBUJWFCFUXFFOEBZWBSJBODFJODFMM(
4ABLE  #OMPUTING 2ELATIVE 6ARIANCES IN 0- AND 504
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

BOE	GSPNDFMM'5BCMF
BTUIFSFMBUJWFXJUIJOEBZWBSJBODFJODFMM(
ʾJTFYBNQMFBTTVNFTUIBUUIFBHFODZTmYFESPVUFCVTTZTUFNPQFSBUFTFWFSZ
EBZPGUIFZFBSXJUIPOFXBZCVTUSJQTFWFSZEBZ
(JWFOUIFSFMBUJWFWBSJBODFTJO1.QMBOTBOEXPVMEOPUCFBWBJMBCMFʾJT
NFBOTUIBUOPNBUUFSIPXNBOZCVTUSJQTBSFTBNQMFEPOFBDITBNQMFEBZ
'5"TNJOJNVNDPOmEFODFBOEQSFDJTJPOMFWFMTXPVMEOPUCFTBUJTmFEJGFWFSZ
mGUIPSTJYUIEBZXFSFTBNQMFEʾF'5"QMBOTBMMPXTBNQMJOHFWFSZmGUIPS
TJYUIEBZCFDBVTFUIFBTTVNFESFMBUJWFCFUXFFOEBZWBSJBODFPGEPFTOPU
SFnFDU BHFODZDPOEJUJPOT '5"TNJOJNVNDPOmEFODFBOEQSFDJTJPO MFWFMT
XPVMECFWJPMBUFEJG'5"TQMBOPSXFSFVTFE
"NPOHUIF GPVSQMBOTBWBJMBCMF TBNQMJOHFWFSZEBZXJMM SFEVDFUIFTBNQMF
CZIBMG TBNQMJOHFWFSZTFDPOEEBZXPSLT KVTUBTXFMM4BNQMJOHFWFSZUIJSE
4ABLE  4EMPLATE WITHOUT  0ERCENT 504 #OUNT"ASED ON 0-
"(VJEFUP$VTUPNJ[FE4BNQMJOH1MBOT

PS GPVSUIEBZIPXFWFS SFRVJSFT TBNQMJOH BOEPOFXBZCVT USJQTPO
FBDITBNQMFEBZSFTQFDUJWFMZ8IJMFUIFTFUXPEBJMZTBNQMFTJ[FTBQQFBSUP
CF MBSHFS UIBO UIPTFPG UIFDPSSFTQPOEJOH'5"QMBOT UIFZXJMMNFFU'5"T
NJOJNVNDPOmEFODFBOEQSFDJTJPOMFWFMT6TJOH'5"QMBOTBTTVNFTTUBUJTUJDBM
WBSJBUJPOJO1.	SFMBUJWFCFUXFFOEBZWBSJBODFPGBOESFMBUJWFXJUIJOEBZ
WBSJBODFPG
BOEEPFTOPUSFnFDUUIFBHFODZTBDUVBMDPOEJUJPOT
15-#BTFE4BNQMF4J[F5BCMF
ʾFBHFODZNBZCFJOUFSFTUFEJOGVSUIFSSFEVDJOHUIFTBNQMFTJ[FGSPNVTJOH
UIF15-CBTFE BQQSPBDI UP FTUJNBUJOH TZTUFN UPUBM 1.3FEVDFE TBNQMF
TJ[FDPVMECFB GBDUPS GPSFYBNQMF JOBEFDJTJPOPOXIFUIFSFĊPSUTTIPVME
CFNBEFJOPCUBJOJOHUIFQFSDFOUTZTUFNUPUBM615DPVOU*OUIJTDBTF
EFWFMPQJOHB15-CBTFETBNQMFTJ[FUBCMFJTOFDFTTBSZʾFTFDPOE&YDFMTIFFU
DBMMFEi#BTFEPO15-wXPVMECFVTFEFOUFSJOHUIFSFMBUJWFWBSJBODFTJO615
JODFMMT(BOE(SFTQFDUJWFMZBOEUIFDPSSFMBUJPODPFċDJFOUCFUXFFO1.
BOE615JODFMM(	GSPNDFMM'5BCMF
ʾF15-CBTFETBNQMFTJ[FUBCMF
TIPXT JO SBOHF"('PSDPNQBSJTPOCPUIUIF'5"UBCMFBOEUIF1.
CBTFEUBCMFBSFBMTPTIPXO
8IFOCBTFEPO15-QMBOTBOEXPVMECFDPNFBWBJMBCMF.PSFJNQPSUBOU
TBNQMFTJ[FDPVMECF GVSUIFSSFEVDFE GSPNUIF1.CBTFETBNQMFTJ[FUBCMF
GPSQMBOTUP'VSUIFSNPSFUIFBHFODZDPVMEEPNVDICFUUFSXJUIJUTPXO
15-CBTFETBNQMJOHQMBO	USJQBEBZ
UIBOUIFDPSSFTQPOEJOH1.CBTFE'5"
QMBO	USJQTBEBZ
JGUIFBHFODZTBNQMFTFWFSZTFDPOEEBZ
 0ERCENT 3YSTEM 4OTAL 504 #OUNT !VAILABLE
*G UIFQFSDFOU TZTUFNUPUBM615DPVOU JT BWBJMBCMFVTF UIF&YDFM UFNQMBUF
i'%05@#$@@8JUI615$PVOUYMTw BWBJMBCMF GSPN UIF BVUIPSTPS
BUIUUQXXXEPUTUBUFnVTSFTFBSDIDFOUFS$PNQMFUFE@150IUN VOEFSQSPKFDU
#$ʾFGPSNVMBTJOWPMWFEBSFQSFTFOUFEJOUIF"QQFOEJY
15-#BTFE4BNQMF4J[F5BCMF
8JUI UIF  QFSDFOU TZTUFN UPUBM615 DPVOU BWBJMBCMF UIF 15-CBTFE
BQQSPBDIUPFTUJNBUJOHTZTUFNUPUBM1.TIPVMECFVTFE5PEFWFMPQBDVT
UPNJ[FE TBNQMF TJ[F UBCMF UIFmSTU TIFFUPG UIF UFNQMBUF i#BTFEPO15-w
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

TIPVMECFVTFEʾJTTIFFUJTEJWJEFEJOUP*/1654BOE3&46-54	5BCMF
BOE
JTQSPUFDUFEFYDFQUGPSSBOHF((JOUIF*/1654TFDUJPOXIFSFUIFWBMVFT
GPSUIFTFWFOQBSBNFUFSTMJTUFEBSFFOUFSFE0ODFUIFTFWBMVFTBSFFOUFSFEUIF
UFNQMBUFBVUPNBUJDBMMZTIPXTUIFOFXTBNQMFTJ[FUBCMFJOSBOHF"(JO
UIF3&46-54TFDUJPOʾF'5"TBNQMFTJ[FUBCMFJTBMTPTIPXOJOSBOHF"
(GPSDPNQBSJTPO
*GUIFJMMVTUSBUJWFTBNQMFXFSFUIFBHFODZT/5%TBNQMFBOEUIFDPNQVUBUJPOT
JO5BCMFXFSFDPNQMFUFE	GSPNDFMM&5BCMF
XPVMEIBWFCFFO
FOUFSFEBTUIFSFMBUJWFCFUXFFOEBZWBSJBODFJO1.JODFMM(BOE	GSPN
DFMM'5BCMF
XPVMEIBWFCFFOFOUFSFEBTUIFSFMBUJWFXJUIJOEBZWBSJBODF
JO1. JODFMM("MTPFOUFSFEXPVMEIBWFCFFO	GSPNDFMM +5BCMF
4ABLE  4EMPLATE WITHOUT  0ERCENT 504 #OUNT"ASED ON 04,
"(VJEFUP$VTUPNJ[FE4BNQMJOH1MBOT


BTUIFSFMBUJWFCFUXFFOEBZWBSJBODFJO615JODFMM(BOE	GSPNDFMM
,5BCMF
BTUIFSFMBUJWFXJUIJOEBZWBSJBODFJO615JODFMM(ʾFWBMVF
XPVMEIBWFCFFOFOUFSFEBTUIFDPSSFMBUJPODPFċDJFOUCFUXFFO1.BOE
615JODFMM(GSPNDFMM'JO5BCMF*OBEEJUJPOUIJTJMMVTUSBUJWFFYBNQMF
BTTVNFTUIBUUIFBHFODZTmYFESPVUFCVTTZTUFNPQFSBUFTFWFSZEBZPGUIF
ZFBSXJUIPOFXBZCVTUSJQTFWFSZEBZ
(JWFOUIFTFSFMBUJWFWBSJBODFTJO1.BOE615BOEUIFDPSSFMBUJPODPFċDJFOU
CFUXFFO1.BOE615BMMTJYQMBOTBSFBWBJMBCMF*OUIJTDBTFVTFPGBOZDVT
UPNJ[FE15-CBTFE TBNQMJOHQMBO JTQSFGFSBCMF UPVTJOH UIFDPSSFTQPOEJOH
1.CBTFE'5"QMBO
4ABLE  4EMPLATE WITH  0ERCENT 504 #OUNT"ASED ON 04,
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

*NQSPWFNFOUT0WFSUIF1.#BTFE4BNQMF4J[F5BCMF
*G BOBHFODZ JT JOUFSFTUFE JOFYQMPSJOH UIF JNQSPWFNFOUT JUNBEFCZVTJOH
UIF15-CBTFESBUIFSUIBOUIF1.CBTFETBNQMFTJ[FUBCMFUIFTFDPOETIFFU
i#BTFEPO1.wTIPXOJO5BCMFDBOCFVTFEʾ F1.CBTFETBNQMFTJ[FUBCMF
JTTIPXOJOSBOHF"('PSDPNQBSJTPOCPUIUIF'5"UBCMFBOEUIF15-
CBTFEUBCMFBSFTIPXO
8IFOCBTFEPO1.QMBOTBOECFDPNFVOBWBJMBCMF JOEJDBUJOHUIBUOP
NBUUFSIPXNBOZCVTUSJQTBSFTBNQMFEPOFBDITBNQMFEBZ'5"TNJOJNVN
DPOmEFODFBOEQSFDJTJPOMFWFMTXPVMEOPUCFTBUJTmFEJGTBNQMJOHJTFWFSZmGUI
PSTJYUIEBZʾF'5"QMBOTBMMPXTBNQMJOHFWFSZmGUIPSTJYUIEBZCFDBVTFUIF
BTTVNFE SFMBUJWFCFUXFFOEBZWBSJBODFPGEPFTOPU SFnFDU UIFBHFODZT
BDUVBMDPOEJUJPOT
*GTBNQMJOHJTFWFSZUIJSEPSGPVSUIEBZPOUIFPUIFSIBOEJUXPVMECFOFDFT
TBSZUPTBNQMFBOEPOFXBZCVTUSJQTSFTQFDUJWFMZPOFBDITBNQMFEBZ
ʾFTF UXPEBJMZ TBNQMF TJ[FT BQQFBS UPCF MBSHFS UIBO UIPTFPG UIF DPSSF
TQPOEJOH'5"QMBOTʾFTNBMMFSTBNQMFTJ[FTPGUIFTFUXP'5"QMBOTJOEJDBUF
UIBUVTJOH UIFTF'5"QMBOTXPVMEWJPMBUF'5"TPXONJOJNVNDPOmEFODF
4ABLE  4EMPLATE WITH  0ERCENT 504 #OUNT"ASED ON 0-
"(VJEFUP$VTUPNJ[FE4BNQMJOH1MBOT

BOEQSFDJTJPOMFWFMTʾJTPDDVSTCFDBVTFUIFBTTVNFETUBUJTUJDBMWBSJBUJPOJO
1.	SFMBUJWFCFUXFFOEBZWBSJBODFPGBOESFMBUJWFXJUIJOEBZWBSJBODFPG

CZUIF'5"QMBOTEPFTOPUSFnFDUUIFBHFODZTBDUVBMDPOEJUJPOT.PSF
JNQPSUBOU 15-CBTFE TBNQMJOH TJHOJmDBOUMZ SFEVDFT TBNQMF TJ[F GSPN UIF
DVTUPNJ[FE1.CBTFETBNQMFTJ[FUBCMFGPSQMBOTUP*OGBDUUIFDVTUPN
J[FETBNQMFTJ[FXPVMECFSFEVDFECZUXPUIJSETJGTBNQMJOHFWFSZTFDPOEEBZ
PSFWFSZUIJSEEBZ.PSFTJHOJmDBOUMZTBNQMFTJ[FXPVMECFDVUUPPOFUFOUI
JGTBNQMJOHJTFWFSZGPVSUIEBZ
3UMMARY
ʾJTBSUJDMFQSPWJEFTHVJEBODFGPSUSBOTJUBHFODJFTUPEFWFMPQTBNQMJOHQMBOTDVT
UPNJ[FEUPUIFJSmYFESPVUFCVTTFSWJDFTGPS/5%SFQPSUJOH8JUICBTJDJOGPSNB
UJPOPOBOOVBMEBZTPGTFSWJDFBOEEBJMZUPUBMOVNCFSPGPOFXBZCVTUSJQTPQFS
BUFEUIJTHVJEFIFMQTJOEJWJEVBMUSBOTJUBHFODJFTEFWFMPQTBNQMJOHQMBOTDVTUPN
J[FEUPUIFJSmYFESPVUFCVTTFSWJDFTʾFQMBOTBSFJOBO&YDFMFOWJSPONFOUVTJOH
BOFYJTUJOH/5%TBNQMFDPMMFDUFEXJUIBO'5"BQQSPWFETBNQMJOHQMBOʾFOFX
TBNQMJOHQMBOTEFWFMPQFEVTJOHUIJTHVJEFNBJOUBJOUIFNBJODIBSBDUFSJTUJDTPG
UIFPSJHJOBM'5"QMBOT.PSFJNQPSUBOUCZNJOJNJ[JOHTBNQMFTJ[FXIJMFNFFUJOH
'5"TDPOmEFODFBOEQSFDJTJPOMFWFMTUIFDVTUPNJ[FETBNQMJOHQMBOTSFQSFTFOU
NPSFSFMJBCMFBOEDPTUFĊFDUJWFBMUFSOBUJWFTUPUIF'5"TBNQMJOHQMBOT
8IJMFTBNQMJOHQMBOTEFWFMPQFECZVTJOHUIJTHVJEFEPOPUQSFDMVEFDPMMFDUJOH
EBUB UISPVHINFUIPETPUIFS UIBO SJEFDIFDL TVSWFZTPUIFS TBNQMJOHNFUIPET
NBZCFNPSFFċDJFOUBOEPSNPSFDPTUFĊFDUJWF"OFYBNQMFJTUIFVTFPGBVUP
NBUFEQBTTFOHFSDPVOUFSTGPSEBUBDPMMFDUJPO	4USBUINBOBOE)PQQFS,JN
QFMBOE4USBUINBO

ʾJTHVJEF BMPOHXJUI TFWFSBM SFDPNNFOEBUJPOTIBTCFFOEJTDVTTFE JOQFSTPO
XJUI UIF'5" JO +VMZ0OF SFDPNNFOEBUJPOXBT UP TUPQ USFBUJOHDVSSFOU
'5"BQQSPWFETBNQMJOHQMBOTBTi'5"BQQSPWFETBNQMJOHUFDIOJRVFTwJOUIF/5%
SFQPSUJOHNBOVBM"OPUIFS SFDPNNFOEBUJPODPOUBJOT UXPPQUJPOTPO UIFDVT
UPNJ[FETBNQMJOHQMBOTEFWFMPQFEVTJOHUIJTHVJEF0OFPQUJPOJTGPS'5"UPUSFBU
UIFDVTUPNJ[FEQMBOTBTi'5"BQQSPWFETBNQMJOHUFDIOJRVFTwʾFPUIFSPQUJPO
JT GPS'5"UPBEE i'5"BQQSPWFEBMUFSOBUJWF TBNQMJOH UFDIOJRVFTw UP UIF/5%
SFQPSUJOHNBOVBMBTBUIJSEPQUJPOJOBEEJUJPOUPUIFDVSSFOUUXPPQUJPOTi'5"
BQQSPWFETBNQMJOHUFDIOJRVFTwBOEiBMUFSOBUJWFTBNQMJOHUFDIOJRVFTw6OEFSUIF
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

TFDPOEPQUJPOUSBOTJUBHFODJFTXPVMEOPUOFFEUPQSPWJEFBOBEEJUJPOBMBQQSPWBM
PGBRVBMJmFETUBUJTUJDJBO3BUIFSUIFZNVTUQSPWJEFUIFGPMMPXJOHJOUIFJSmMFT
t ʾJTHVJEF
t &TUJNBUJPOUFDIOJRVFBOETBNQMFBWFSBHFTVTFEJOFTUJNBUJPO
t 4QSFBETIFFUVTFEUPDBMDVMBUFWBSJBODFTBOEDPSSFMBUJPO
t 4QSFBETIFFUVTFEUPEFUFSNJOFUIFDVTUPNJ[FETBNQMFTJ[FUBCMF
t $IPTFOTBNQMJOHQMBO
ʾF'5"IBTOPUGPSNBMMZBDDFQUFEUIFSFDPNNFOEBUJPOTIPXFWFSXFEPOPUTFF
BOZSFBTPOGPSUIF'5"UPSFKFDUUIFVTFPGUIJTHVJEFBOESFMBUFEEBUBJUFNTMJTUFE
BCPWFBTUIFSFRVJSFEBQQSPWBMPGBRVBMJmFETUBUJTUJDJBO
!CKNOWLEDGMENTS
'VOEJOHGPSUIFEFWFMPQNFOUPGUIJTHVJEFXBTQSPWJEFECZUIF'MPSJEB%FQBSU
NFOUPG5SBOTQPSUBUJPO	'%05
UISPVHIUIF/BUJPOBM$FOUFSGPS5SBOTJU3FTFBSDI
	/$53
7JDUPSJB1FSLBOE.JDIBFM#BMUFTQSPWJEFEDPNNFOUTPOBOFBSMJFSWFS
TJPO&EJUPSJBMDIBOHFT GSPN1BUSJDJB#BMMIBWFTJHOJmDBOUMZ JNQSPWFEUIJTEPDV
NFOUʾFWJFXTFYQSFTTFEJOUIJTHVJEFSFnFDUUIPTFPGUIFBVUIPSTSBUIFSUIBO
UIPTFPG'%05PS/$53
!PPENDIX
5XPTFUTPGGPSNVMBTBSFQSFTFOUFEʾFmSTUJTVTFEUPDPNQVUFUIFSFMBUJWFWBSJ
BODFTPGBHJWFORVBOUJUZBOEDPOUBJOTUISFFGPSNVMBT	
SFMBUJWFCFUXFFOEBZ
WBSJBODF	
SFMBUJWFXJUIJOEBZWBSJBODFBOE	
SFMBUJWFPWFSBMMWBSJBODFʾFTF
GPSNVMBTBQQMZUPCPUI1.BOE615ʾ FTFDPOEJTVTFEUPEFUFSNJOFTBNQMFTJ[FT
BOEDPOUBJOTUXPGPSNVMBT0OFXIFSFTZTUFNUPUBM1.JTEJSFDUMZFTUJNBUFEBT
UIFQSPEVDUPGUIFTBNQMFNFBO1.QFSPOFXBZCVTUSJQBOEUIFBOOVBMUPUBM
OVNCFSPGPOFXBZCVTUSJQT	QFSDFOUTZTUFNUPUBM615DPVOUVOBWBJMBCMF

BOEUIFPUIFSXIFSFTZTUFNUPUBM1.JTJOEJSFDUMZFTUJNBUFEBTUIFQSPEVDUPGUIF
TBNQMFNFBO15-BOEBQFSDFOUTZTUFNUPUBM615DPVOU	QFSDFOUTZTUFN
UPUBM615DPVOUBWBJMBCMF

"(VJEFUP$VTUPNJ[FE4BNQMJOH1MBOT

"ASIC .OTATIONS
'PMMPXJOH$PDISBO	
UIFTFOPUBUJPOTBSFVTFE
0OVNCFSPGEBZTJOBZFBSUIBUmYFESPVUFNPUPSCVTTFSWJDFJTBWBJMBCMF
POVNCFSPGTBNQMFEBZT	JFFUD

1OVNCFSPGPOFXBZCVTUSJQTPOFBDITBNQMFEBZ
QOVNCFSPGCVTUSJQTTBNQMFEPOFBDITBNQMFEBZ	UPCFEFUFSNJOFE

\LMRVBOUJUZPCUBJOFEGPSUIFMUITBNQMFEUSJQPOUIFLUITBNQMFEBZ
  TBNQMFNFBOQFSPOFXBZCVTUSJQPOLUITBNQMFEBZ
  PWFSBMMTBNQMFNFBOQFSPOFXBZCVTUSJQ
   
   TBNQMFCFUXFFOEBZWBSJBODF

   
   TBNQMFXJUIJOEBZWBSJBODFPOLUITBNQMFEBZ

  TBNQMFXJUIJOEBZWBSJBODFPOBMMTBNQMFEBZT
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

2ELATIVE 6ARIANCES
8JUIUIFTFOPUBUJPOTUIFUXPGPSNVMBTGPSDPNQVUJOHSFMBUJWFWBSJBODFTBSFHJWFO
CZ
   FTUJNBUFESFMBUJWFCFUXFFOEBZWBSJBODF

  FTUJNBUFESFMBUJWFXJUIJOEBZWBSJBODF
ʾFSFMBUJWFCFUXFFOEBZWBSJBODFJOHFOFSBMJTTNBMMFSUIBOUIFSFMBUJWFXJUIJO
EBZWBSJBODF*OUIFDBTFPG'5"BQQSPWFETBNQMJOHQMBOTGPSFYBNQMFUIFSFMBUJWF
CFUXFFOEBZWBSJBODFJTBTTVNFEUPCFXIJMFUIFSFMBUJWFXJUIJOEBZWBSJBODF
JTBTTVNFEUPCFʾFRVBOUJUZPGJOUFSFTUJOUIJTDBTFJT1.
"DDPSEJOHUP$PDISBO	
UIFSFMBUJWFPWFSBMMWBSJBODFDBOCFSFMBUFEUPUIFTF
UXPSFMBUJWFWBSJBODFTBTGPMMPXT
        	"

3AMPLE 3IZE
4BNQMFTJ[FEFQFOETPOBTFUPGDPNNPOGBDUPST
t "HFODZDPOEJUJPOTTVDIBTOVNCFSPGTFSWJDFEBZT	0
BOEBWFSBHFOVNCFS
PGPOFXBZCVTUSJQTPQFSBUFEPOTBNQMFEBZT	1

t ʾFBHFODZTDIPJDFPGTBNQMJOHGSFRVFODZXIJDIEFUFSNJOFTUIFBOOVBM
UPUBMOVNCFSPGTBNQMFEBZT	P

t '5"TNJOJNVNDPOmEFODFBOEQSFDJTJPOMFWFMTʾFNJOJNVNDPOmEFODF
MFWFM JT TFU BUQFSDFOU JOEJDBUJOHB ] WBMVFPG  'PMMPXJOH6.5"
$" 	6.5"
 UIJT] WBMVF JT SPVOEFEVQ UPʾFNJOJNVN
QSFDJTJPOMFWFMJTBUQFSDFOU	U

*OBEEJUJPOUPUIFTFDPNNPOGBDUPSTTBNQMFTJ[FBMTPEFQFOETPOUIFRVBOUJUZ
UPCFEJSFDUMZ FTUJNBUFE GSPN UIF TBNQMF%JĊFSFOURVBOUJUJFTIBWFEJĊFSFOU
EFHSFFTPG TUBUJTUJDBM WBSJBUJPO MFBEJOH UPEJĊFSFOU TBNQMF TJ[F SFRVJSFNFOUT *G
UIF1.CBTFEBQQSPBDIUPFTUJNBUJOHTZTUFNUPUBM1.JTVTFE UIFRVBOUJUZUP
CFFTUJNBUFEGSPNUIFTBNQMFJTUIFTBNQMFNFBO1.QFSPOFXBZCVTUSJQ*GUIF
"(VJEFUP$VTUPNJ[FE4BNQMJOH1MBOT

15-CBTFEBQQSPBDI UPFTUJNBUJOH TZTUFNUPUBM1. JTVTFE UIFRVBOUJUZ UPCF
FTUJNBUFEGSPNUIFTBNQMFJTUIFTBNQMFNFBO15-ʾFGPSNVMBTBSFQSFTFOUFE
TFQBSBUFMZGPSUIFTFUXPDBTFT
1.#BTFE"QQSPBDI
*OUIJTDBTFTBNQMFEFTJHOJTCBTFEPO1.5PEFUFSNJOFTBNQMFTJ[FSFMBUJWF
PWFSBMMWBSJBODFJO1.NVTUCFMJOLFEUP'5"TNJOJNVNDPOmEFODFBOEQSF
DJTJPOSFRVJSFNFOU 	S[
XIFSF JTHJWFOCZFRVBUJPO	"
XJUI
UIF UXP SFMBUJWFWBSJBODFTNFBTVSFE GPS1..PSFFYQMJDJUMZ UIF GPMMPXJOH
SFMBUJPOTIJQFYJTUT
        	"

8IFSF
0IBTCFFOBEEFEUPUIFTVCTDSJQUPGUIFUXPSFMBUJWFWBSJBODFTUPJOEJDBUF
UIBUUIFZBSFNFBTVSFEGPS1.
)BWJOHFRVBUJPO 	"
 TBNQMF TJ[FDBOCFEFUFSNJOFECZFYQMJDJUMZ TPMWJOH
FRVBUJPO 	"
 GPSQʾFFYBDU GPSNVMBEFQFOETPOXIFUIFS TBNQMJOH JT
EPOFFWFSZEBZPSMFTTGSFRVFOUMZ*GTBNQMJOHFWFSZEBZUIBUJTPUIF
NJOJNVNOVNCFSPGPOFXBZCVTUSJQTJTHJWFOCZUIFJOUFHFSOPMFTTUIBOQ
BTHJWFOCZBTJNQMFGPSNVMB
        	"

ʾFNJOJNVNTBNQMF TJ[FXPVMECF UXPPOFXBZCVT USJQT FWFSZEBZ GPS
FYBNQMFJGQJTFJUIFSPS*GTBNQMJOHBUBMFTTFSGSFRVFODZJFP
UIFNJOJNVNOVNCFSPGPOFXBZCVTUSJQTOFDFTTBSZUPTBNQMFJTHJWFOCZUIF
JOUFHFSOPMFTTUIBOQBTHJWFOCZBNPSFDPNQMFYGPSNVMB
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

        	"

5IFTF MBTU UXP GPSNVMBT IBWF CFFO CVJMU JOUP UIF &YDFM UFNQMBUF DBMMFE
i'%05@#$@@8*5)065615$06/5YMTw BWBJMBCMF GSPN UIF
BVUIPSTPSBUIUUQXXXEPUTUBUFnVTSFTFBSDIDFOUFS$PNQMFUFE@150IUN
VOEFSQSPKFDU#$
15-#BTFE"QQSPBDI
*OUIJTDBTFTBNQMFEFTJHOJTCBTFEPO15-4JODFUIFTBNQMFBWFSBHF15-JTUIF
SBUJPPGUIFTBNQMFUPUBM1.PWFSUIFTBNQMFUPUBM615UIFTUBUJTUJDBMCBTJTPG
UIFGPMMPXJOHGPSNVMBJTUIFUIFPSZPGSBUJPFTUJNBUFT	4NJUI
ʾFSFMB
UJWFPWFSBMMWBSJBODFJO15-	 
  JTSFMBUFEUPUIFSFMBUJWFPWFSBMMWBSJBODFT
GPSCPUI1.	 
BOE615	 
BTXFMMBTUIFJSDPSSFMBUJPODPFċDJFOU	

4QFDJmDBMMZ

         	"


8IFSF

BOE BSFCPUIHJWFOCZFRVBUJPO	"
GPS1.BOE615SFTQFDUJWFMZ

4JNJMBSUPUIFmSTUDBTFUIJTSFMBUJWFPWFSBMMWBSJBODFNVTUCFMJOLFEUP'5"T
NJOJNVNDPOmEFODFBOEQSFDJTJPOSFRVJSFNFOU 	U]
ʾJTFRVBUJPO
EPFTOPUIBWFBDMPTFETPMVUJPOGPSQ&RVBUJPO	"
IBTCFFOCVJMUJOUPUIF
&YDFMUFNQMBUFDBMMFEi'%05@#$@@8*5)615$06/5YMTwBWBJM
BCMF GSPNUIFBVUIPSTPS BUIUUQXXXEPUTUBUFnVTSFTFBSDIDFOUFS$PN
QMFUFE@150IUNVOEFSQSPKFDU#$
"(VJEFUP$VTUPNJ[FE4BNQMJOH1MBOT

&RVBUJPO 	"
 DBO BMTPCF BEBQUFE GPS DPNQVUJOH UIFCFUXFFOEBZ BOE
XJUIJOEBZSFMBUJWFWBSJBODFTGPS15-VTJOHUIFSFMBUJWFWBSJBODFTGPS1.BOE
615BTXFMMBTUIFDPSSFMBUJPODPFċDJFOUCFUXFFO1.BOE615'PSFYBNQMF
UIFCFUXFFOEBZSFMBUJWFWBSJBODFGPS15- JTHJWFOCZ
   
         	"


8IFSF

BOE BSFUIFCFUXFFOEBZSFMBUJWFWBSJBODFTGPS1.BOE615SFTQFD
UJWFMZ
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

2EFERENCES
$IV9VFIBP"OPUIFSMPPLBU'5"BQQSPWFETBNQMJOHQMBOTGPSmYFESPVUF
CVTTFSWJDFT4VCNJUUFEUPUIF+PVSOBMPG5SBOTQPSUBUJPOBOE4UBUJTUJDT
$PDISBO8(4BNQMJOHUFDIOJRVFTSEFE+PIO8JMFZBOE4POT*OD/FX
:PSL
'5"/BUJPOBM5SBOTJU%BUBCBTFSFQPSUJOHNBOVBM64%FQBSUNFOUPG
5SBOTQPSUBUJPOIUUQXXXOUEQSPHSBNDPN/5%OUEIPNFOTG 0QFO
,JNQFMʾPNBT BOE +BNFT( 4USBUINBO "VUPNBUJD QBTTFOHFS DPVOUFS
FWBMVBUJPO *NQMJDBUJPOT GPS/BUJPOBM5SBOTJU%BUBCBTF SFQPSUJOH 1PSUMBOE
0SFHPO$FOUFSGPS6SCBO4UVEJFT1PSUMBOE4UBUF6OJWFSTJUZ
4NJUI3PCFSU-+S*OOPWBUJPOBOEJODSFNFOUBMJNQSPWFNFOUJOCVTUSBOTJU
QBTTFOHFSEBUBDPMMFDUJPO8BTIJOHUPO%$64%FQBSUNFOUPG5SBOTQPSUB
UJPO
4USBUINBO+BNFT(BOE+BOFU3)PQQFS&WBMVBUJPOPGBVUPNBUJDQBTTFO
HFS DPVOUFST7BMJEBUJPO TBNQMJOH BOE TUBUJTUJDBM JOGFSFODF5SBOTQPSUBUJPO
3FTFBSDI3FDPSEo
6SCBO.BTT5SBOTQPSUBUJPO"ENJOJTUSBUJPO	6.5"
4BNQMJOHQSPDFEVSFT
GPSPCUBJOJOHmYFESPVUFCVTPQFSBUJOHEBUBVOEFSUIF4FDUJPOSFQPSUJOHTZT
UFN$JSDVMBS6.5"$"64%FQBSUNFOUPG5SBOTQPSUBUJPO
!BOUT THE !UTHORS
9ĦĖęĒĠ$ęĦ	YDIV!DVUSVTGFEV
JTBTFOJPSSFTFBSDIBTTPDJBUFBUUIF$FOUFSGPS
6SCBO5SBOTQPSUBUJPO3FTFBSDI6OJWFSTJUZPG4PVUI'MPSJEB)FIBTIJT1I% JO
FDPOPNJDTGSPNUIF6OJWFSTJUZPG$BMJGPSOJBBU*SWJOF)JTSFTFBSDIJOUFSFTUTBSFJO
UIFBSFBTPGRVBOUJUBUJWFNFUIPETUSBOTQPSUBUJPOFDPOPNJDTBOEQPMJDZBOBMZTJT)F
IBTQVCMJTIFEXJEFMZJOFDPOPNJDTBOEUSBOTQPSUBUJPOKPVSOBMTJODMVEJOH5SBOTQPSU
&DPOPNJDTBOE1PMJDZ5SBOTQPSUBUJPOBOE5SBOTQPSUBUJPO3FTFBSDI)FJTBSFGFSFF
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DVNVMBUJWF PWFSBMM BOE BUUSJCVUFTQFDJmD TBUJTGBDUJPO.PEVMF # DPOTJTUFEPG
EFTDSJQUJPOTPGOFHBUJWF DSJUJDBM JODJEFOUT UIBU UIF SFTQPOEFOUTXFSF BTLFE UP
KVEHF*ONPEVMF$SFTQPOEFOUTBOTXFSFETPDJPEFNPHSBQIJDRVFTUJPOT
-EASURES
4BUJTGBDUJPO3FTQPOEFOUTSBUFEUIFJSDVSSFOUTBUJTGBDUJPOXJUIUIFQVCMJDUSBOTQPSU
TFSWJDF3BUJOHTXFSFNBEFPGPWFSBMMTBUJTGBDUJPO	TDBMFT
BOETBUJTGBDUJPOXJUI
BUUSJCVUFTʾFRVFTUJPOTXFSFJOUFOEFEUPDPSSFTQPOEUPUIFGPMMPXJOHEJNFO
TJPOTLOPXOUPCFJNQPSUBOUJOQVCMJDUSBOTQPSUTFSWJDF	'SJNBOBOE(ÊSMJOH

BOEPUIFSTFSWJDFT	FH&EWBSETTPO
USFBUNFOUCZFNQMPZFFT	IPXDVTUPN
FSTBSFUSFBUFECZUIFTUBĊBOEXIFUIFSFNQMPZFFTUBLFBQQSPQSJBUFBDUJPOT
SFMJ
BCJMJUZPGTFSWJDF	QVODUVBMJUZBOEUSBWFMUJNF
TUSBJHIUGPSXBSEJOGPSNBUJPOBOE
EFTJHO 	TDBMFT SFMBUJOH UPDPNGPSU TFDVSJUZ BOEDMFBOMJOFTT
 'PSFBDIRVFTUJPO
SFTQPOEFOUTDIFDLFEBOJOFQPJOUTDBMFSBOHJOHGSPNiWFSZEJTTBUJTmFEwUPiWFSZ
TBUJTmFEw
'SFRVFODZPG/FHBUJWF$SJUJDBM*ODJEFOUT"TFUPGEFTDSJQUJPOTPGOFHBUJWFDSJUJDBM
JODJEFOUTXBTQSFTFOUFEJONPEVMF#ʾFTFDPOTJTUFEPGUIFOFHBUJWFDSJUJDBMJODJ
EFOUTSFQPSUFEJO'SJNBO&EWBSETTPOBOE(ÊSMJOH	
CBTFEPOBOBMZTFT
PGBDUVBMFYQFSJFODFTPGQVCMJDUSBOTQPSUVTFPCUBJOFEGSPNDVTUPNFSDPNQMBJOUT
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

BOE JOUFSWJFXTʾF JODJEFOUT SFGFSSFE UP USFBUNFOUCZFNQMPZFFT SFMJBCJMJUZPG
TFSWJDFTJNQMJDJUZPGJOGPSNBUJPOBOEEFTJHO*OUIFRVFTUJPOOBJSFPOFEFTDSJQUJPO
XBTQSFTFOUFEPOFBDIQBHF
*OTUSVDUJPOTFYQMBJOFEUIBUUIFEFTDSJQUJPOTSFGFSSFEUPFWFOUTUIBUIBEIBQQFOFE
UPCVTPSTUSFFUDBSQBTTFOHFSTJOUIFSFTQPOEFOUTPXOSFHJPO3FTQPOEFOUTXFSF
BTLFE UP SFBEFBDIEFTDSJQUJPODBSFGVMMZ BOE UP JOEJDBUF 	
XIFUIFS UIFZIBE
OFWFSB GFXUJNFTPDDBTJPOBMMZPSSFHVMBSMZFYQFSJFODFEBOZUIJOHTJNJMBS 	
 JG
UIFZEJEOPUSFNFNCFSXIFOJUPDDVSSFEPSJGJUXBTMBTUXFFLMBTUNPOUITPNF
UJNFMBTUZFBSPSFBSMJFSBOE	
IPXOFHBUJWFMZUIFZFYQFSJFODFEUIFJODJEFOU
2ESULTS
ʾFTBUJTGBDUJPOTDBMFTXFSFTVNNFEBOEBWFSBHFEUPZJFME GPVS JOEJDFTDPS
SFTQPOEJOHUPUSFBUNFOUCZFNQMPZFFTSFMJBCJMJUZPGTFSWJDFTJNQMJDJUZPGJOGPSNB
UJPOBOEEFTJHO	'SJNBO&EWBSETTPOBOE(ÊSMJOH
5BCMFSFQPSUTNFBOT
4%T$SPOCBDIT BMQIBT BOE JOUFSDPSSFMBUJPOTCFUXFFO UIF GPVS JOEJDFT BNPOH
SFTQPOEFOUTPGUIFUPUBMTBNQMF
4ABLE  )NTERCORRELATIONS #RONBACHS DSA -EANS AND 3TANDARD $EVIATIONS 
OF )NDEX 6ARIABLES
"ASELINE 3ATISFACTION
"DPSFBJNPGUIFJNQSPWFNFOUTXBTUPJODSFBTFDVTUPNFSTBUJTGBDUJPOJOQVCMJD
USBOTQPSU 'JHVSF TIPXTQFSDFJWFE TBUJTGBDUJPOBNPOH UIF SFTQPOEFOUT JO UIF
QSFTBNQMFʾFIJHIFSUIFTDPSFUIFNPSFTBUJTmFEXJUIUIFTQFDJmDEJNFOTJPO
PGUIFQVCMJDUSBOTQPSUTFSWJDF
  . 4% 3&- 53& 4*. %&4
3FMJBCJMJUZPGTFSWJDF 	3&-
   	

5SFBUNFOUCZFNQMPZFFT 	53&
    	

4JNQMJDJUZJOJOGPSNBUJPO 	4*.
     	

%FTJHO 	%&4
      	

B$SPOCBDITDTBSFHJWFOXJUIJOQBSFOUIFTFTJOUIFNBJOEJBHPOBM
*NQMFNFOUJOH2VBMJUZ*NQSPWFNFOUTJO1VCMJD5SBOTQPSU

&IGURE  3ATISFACTION IN THE 0RE3AMPLE N	
ʾFSFXFSFOPHFOEFSEJĊFSFODFT JO TBUJTGBDUJPO 	Q
)PXFWFS TJHOJmDBOU
EJĊFSFODFTJOTBUJTGBDUJPOXFSFGPVOEXIFOGSFRVFOUVTFSTXFSFDPNQBSFEXJUI
OPOGSFRVFOUVTFSTʾFGPSNFSKVEHFESFMJBCJMJUZPGTFSWJDFMPXFSUIBOUIFMBUUFS
	NFBOGPSGSFRVFOUVTFSTBOEGPSOPOGSFRVFOUVTFSTU
ʾFZ
XFSFBMTPNPSFEJTTBUJTmFEXJUIJOGPSNBUJPO	NFBOGPSGSFRVFOUVTFSTBOE
GPSOPOGSFRVFOUVTFSTU
FNQMPZFFCFIBWJPS	NFBOGPSGSF
RVFOUVTFSTBOEGPSOPOGSFRVFOUVTFSTU
BOEEFTJHO	NFBOGPS
GSFRVFOUVTFSTBOEGPSOPOGSFRVFOUVTFSTU
ʾFSFXFSFOPEJĊFS
FODFTJOTBUJTGBDUJPOCFUXFFOUIPTFXIPIBEOPPSWFSZGFXQPTTJCJMJUJFTUPDIPPTF
PUIFSNFBOTPGUSBWFMUIBOCVT	iDBQUJWFTw
BOEUIPTFXIPIBEBDIPJDF	Q

3ATISFACTION "EFORE AND !FTER 1UALITY )MPROVEMENTS
.FBOSBUJOHTPGUIFQSFUFTUBOEQPTUUFTUTBUJTGBDUJPONFBTVSFTJOUIFEJĊFSFOU
SFHJPOTBSFTVNNBSJ[FEJO5BCMFʾ FSFTVMUTJOEJDBUFUIBUSFTQPOEFOUTJOHFOFSBM
SBUFEUIFTBNFMFWFMTPGQSFUFTUBOEQPTUUFTUTBUJTGBDUJPOJOEFQFOEFOUPGIPNF
SFHJPO
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P
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*NQMFNFOUJOH2VBMJUZ*NQSPWFNFOUTJO1VCMJD5SBOTQPSU

3BUJOHTPGQSFUFTU TBUJTGBDUJPOXFSFUIFODPNQBSFEXJUISBUJOHTPG TBUJTGBDUJPO
GPMMPXJOHBTQFDJmDRVBMJUZ JNQSPWFNFOUʾFSFTVMUTEJTQMBZFEJO5BCMFTIPX
UIBURVBMJUZ JNQSPWFNFOUT JO HFOFSBM EPOPU HFOFSBUFIJHIFS TBUJTGBDUJPO *O
NPTUDBTFTUIFSFTQPOEFOUTKVEHFETBUJTGBDUJPOUPCFMPXFSPSVODIBOHFEBGUFS
UIFRVBMJUZJNQSPWFNFOU
4FQBSBUFJOEFQFOEFOUTBNQMFTUUFTUBOBMZTFTBUQXFSFUIFOQFSGPSNFEJO
FBDISFHJPO"TTIPXO JO5BCMFPOMZ GPVSEJĊFSFODFTXFSFEFUFDUFECFUXFFO
QSFUFTU BOEQPTUUFTU BUUSJCVUFTQFDJmD TBUJTGBDUJPO"MM TJHOJmDBOUEJĊFSFODFT
XFSFJOBOFHBUJWFEJSFDUJPO JNQMZJOHUIBUSFTQPOEFOUTSBUFETBUJTGBDUJPOMPXFS
BGUFSBRVBMJUZJNQSPWFNFOUIBECFFODPNQMFUFE*OTVNNBSZUIFSFTVMUTEJEOPU
DPOmSNUIBUTBUJTGBDUJPOOFJUIFS JODSFBTFTOPSEFDSFBTFTXIFOSFTQPOEFOUTBSF
FYQPTFEUPRVBMJUZJNQSPWFNFOUTJOQVCMJDUSBOTQPSUTFSWJDFT
*OEFQFOEFOU UUFTU BOBMZTFT BUQ TIPXFE UIBU UIFSFXFSFOP TJHOJmDBOU
EJĊFSFODFTCFUXFFOUIFQSFBOEQPTUTBNQMFTXJUISFHBSEUPOPOGSFRVFOUBOE
GSFRVFOUVTFST 4BUJTGBDUJPOXJUIRVBMJUZ JNQSPWFNFOUTNBZWBSZ BDDPSEJOH UP
USJQQVSQPTF)PXFWFSBDPNQBSJTPOCFUXFFOXPSLTIPQQJOHBOEMFJTVSFUSJQT
TIPXFEOPTJHOJmDBOUEJĊFSFODFTCFUXFFOQSFBOEQPTUTBNQMFT
.EGATIVE #RITICAL )NCIDENTS "EFORE AND !FTER 1UALITY )MPROVEMENTS
5PJOWFTUJHBUFXIFUIFSRVBMJUZJNQSPWFNFOUTMFBEUPBDIBOHFJOUIFQFSDFJWFE
GSFRVFODZPGOFHBUJWFDSJUJDBMJODJEFOUTNFBOTPGUIFSBUJOHTXFSFDBMDVMBUFEGPS
FBDIUZQFPGOFHBUJWFDSJUJDBMJODJEFOUJOFBDISFHJPO	TFF5BCMF

1SFUFTU SBUJOHTPG GSFRVFODZPGOFHBUJWFDSJUJDBM JODJEFOUTXFSF UIFODPNQBSFE
XJUIUIFQPTUUFTUSBUJOHTPGGSFRVFODZPGOFHBUJWFDSJUJDBMJODJEFOUTJOFBDISFHJPO
ʾF SFTVMUTEJTQMBZFE JO5BCMF JOEJDBUF UIBURVBMJUZ JNQSPWFNFOUTEPHFOFS
BUFTPNFDIBOHFTJOQFSDFJWFEGSFRVFODZPGOFHBUJWFDSJUJDBMJODJEFOUT)PXFWFS
JOTUFBEPGEFDSFBTJOH UIF GSFRVFODZ JU TFFNTBT JG JNQSPWFNFOUT JODSFBTF UIF
GSFRVFODZPGQFSDFJWFEOFHBUJWFDSJUJDBMJODJEFOUT
4FQBSBUF JOEFQFOEFOUTBNQMFT UUFTU BOBMZTFT BUQXFSF UIFOQFSGPSNFE
JO FBDI SFHJPO"T TFFO JO5BCMF TPNF TJHOJmDBOUEJĊFSFODFTXFSFEFUFDUFE
CFUXFFOGSFRVFODZPGOFHBUJWFDSJUJDBMJODJEFOUTCFGPSFBOEBGUFSBOJNQSPWFNFOU
&YDFQUJOUISFFDBTFTBMMTJHOJmDBOUEJĊFSFODFTXFSFJOBOFHBUJWFEJSFDUJPOJNQMZ
JOH UIBU SFTQPOEFOUTQFSDFJWFENPSFOFHBUJWF DSJUJDBM JODJEFOUT BGUFS BRVBMJUZ
JNQSPWFNFOU
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P
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*NQMFNFOUJOH2VBMJUZ*NQSPWFNFOUTJO1VCMJD5SBOTQPSU

*O TVNNBSZ UIF SFTVMUTEJEOPUDPOmSNUIBU UIF GSFRVFODZPGOFHBUJWFDSJUJDBM
JODJEFOUTEFDSFBTFTXIFOSFTQPOEFOUTBSFFYQPTFEUPRVBMJUZ JNQSPWFNFOUT JO
QVCMJDUSBOTQPSUTFSWJDFT
#HANGE IN 3ATISFACTION 2ELATED TO 4YPE OF )MPROVEMENT
5PJOWFTUJHBUFUIFSFMBUJPOTIJQCFUXFFOUZQFPGJNQSPWFNFOU	CFUUFSJOGPSNBUJPO
TZTUFNTVQHSBEFEWFIJDMF TUBOEBSE JODSFBTFEOVNCFSPGEFQBSUVSFT BOEOFX
USBWFMDFOUFST
TBUJTGBDUJPOBOEOFHBUJWFDSJUJDBMJODJEFOUTBDPNQBSJTPOCFUXFFO
UIFSBUJOHTPGQSFUFTUBOEQPTUUFTUTBUJTGBDUJPOBOEGSFRVFODZPGOFHBUJWFDSJUJDBM
JODJEFOUTXFSFEPOFXJUIJOFBDI UZQFPGRVBMJUZQSPKFDU *O UIFTFDPNQBSJTPOT
EBUBGSPNFBDISFHJPOJOUSPEVDJOHUIFTBNFRVBMJUZJNQSPWFNFOU	T
XFSFBWFS
BHFE5BCMFTIPXTUIFNFBOSBUJOHTPG TBUJTGBDUJPOBOE GSFRVFODZPGOFHBUJWF
DSJUJDBMJODJEFOUTGPSFBDIUZQFPGRVBMJUZEFWFMPQNFOU
4ABLE  !VERAGE 3ATISFACTION AND &REQUENCY OF 0ERCEIVED .#)S #ORRESPOND
ING TO $IFFERENT 4YPES OF 1UALITY 0ROJECTS
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

4FQBSBUFJOEFQFOEFOUTBNQMFTUUFTUBOBMZTFTBUQXFSFUIFOQFSGPSNFEGPS
FBDIUZQFPGQSPKFDU4JHOJmDBOUEJĊFSFODFTCFUXFFOQSFBOEQPTUUFTUTBUJTGBD
UJPOXFSFEFUFDUFE GPSRVBMJUZQSPKFDUT JOWPMWJOHVQHSBEJOHPGWFIJDMF TUBOEBSE
BOENPSFGSFRVFOUEFQBSUVSFT"HBJOQPTUUFTUTBUJTGBDUJPOXBTSBUFETJHOJmDBOUMZ
MPXFS BGUFS JNQSPWFNFOUT3FTQPOEFOUTXFSF UIFO MFTT TBUJTmFEXJUI UIF SFMJ
BCJMJUZPGUIFTFSWJDFBOEFNQMPZFFCFIBWJPS#FUUFSJOGPSNBUJPOTZTUFNTBOEUIF
DPOTUSVDUJPOPGOFXUSBWFMDFOUFSTEJEOPUDBVTFBOZTJHOJmDBOUDIBOHFJOTBUJTGBD
UJPO
'VSUIFSNPSFDIBOHFT JOQFSDFJWFEGSFRVFODZPGOFHBUJWFDSJUJDBM JODJEFOUTXFSF
SFQPSUFEJOBMMQSPKFDUTFYDFQUPOFUIBUJODMVEFEJNQSPWFNFOUTJOCPUIJOGPSNB
UJPOTZTUFNBOEWFIJDMFTUBOEBSE"HBJONPTUTJHOJmDBOUDIBOHFTXFSFEFUFDUFE
XIFOUIFUSBOTQPSUDPNQBOZJODSFBTFEUIFOVNCFSPGEFQBSUVSFT3FTQPOEFOUT
SBUFEBIJHIFSGSFRVFODZPGOFHBUJWFDSJUJDBMJODJEFOUTSFMBUJOHUPFBSMZEFQBSUVSFT
TDIFEVMJOHQSPCMFNT MBDLPG DPNGPSU BOE SVEF USFBUNFOUCZ FNQMPZFFT 	FH
ESJWFSEJEOPUTUPQUPQFSNJUQBTTFOHFSTUPFNCBSLPSEJTFNCBSL
'PSBMMTJHOJm
DBOUEJĊFSFODFTUIFGSFRVFODJFTPGOFHBUJWFDSJUJDBMJODJEFOUTBU5JNFXFSFSBUFE
IJHIFSUIBOBU5JNF
*O TVNNBSZ UIF SFTVMUT JOEJDBUFE UIBU JNQSPWFNFOUT JO JOGPSNBUJPO TZTUFNT
WFIJDMFTUBOEBSEEFQBSUVSFTBOEOFXUSBWFMDFOUFSTEPOPUJNQSPWFTBUJTGBDUJPO
0OUIFDPOUSBSZUIFEJĊFSFODFTEFUFDUFETIPXFEBEFDSFBTFJOTBUJTGBDUJPO'VS
UIFSNPSFJNQSPWFNFOUTEPOPUEFDSFBTFSFTQPOEFOUTQFSDFQUJPOTPGGSFRVFODZ
PGOFHBUJWFDSJUJDBMJODJEFOUT%JĊFSFODFTEFUFDUFETIPXBOJODSFBTFEGSFRVFODZPG
DSJUJDBMJODJEFOUTʾFEJĊFSFODFTJOTBUJTGBDUJPOBOEDSJUJDBMJODJEFOUTEPOPUTFFN
UPCF MJOLFEUPBOZTQFDJmDRVBMJUZ JNQSPWFNFOU)PXFWFSNPTUDIBOHFTXFSF
EFUFDUFEXIFOUSBOTQPSUDPNQBOJFTJODSFBTFEUIFOVNCFSPGEFQBSUVSFT
#ONCLUSIONS
ʾFNBJOQVSQPTFPGUIJTTUVEZXBTUPFYBNJOFXIFUIFSRVBMJUZ JNQSPWFNFOUT
JOQVCMJD USBOTQPSUIBWFBOZFĊFDUPO TBUJTGBDUJPOBOE GSFRVFODZPGQFSDFJWFE
OFHBUJWFDSJUJDBM JODJEFOUT"O JNQPSUBOUmOEJOH JT UIBU UIF TBUJTGBDUJPOQFPQMF
FYQFSJFODFXIFOVTJOHQVCMJDUSBOTQPSUTFSWJDFTJTJOnVFODFECZRVBMJUZJNQSPWF
NFOUTPOMZUPBMJNJUFEFYUFOUBTTIPXOJOUIFEJĊFSFODFCFUXFFOQSFBOEQPTU
TBUJTGBDUJPOSBUJOHT
%JĊFSFODFTCFUXFFOSFQPSUFETBUJTGBDUJPOTDBMFTJOUIFEJĊFSFOUUJNFMBHT	5JNF
WT5JNF
EJEOPUDPOmSNQSFWJPVTSFTFBSDI	FH#PMUPOBOE%SFX/JMTTPO
*NQMFNFOUJOH2VBMJUZ*NQSPWFNFOUTJO1VCMJD5SBOTQPSU

+PIOTPOBOE(VTUBGTTPO4JNFTUFSFUBM
TIPXJOHUIBURVBMJUZJNQSPWF
NFOUT SBJTF DVTUPNFS TBUJTGBDUJPO *O GBDU UIFPQQPTJUF DBNF UP MJHIU 	JO TPNF
DBTFT TJHOJmDBOUMZ
 JO UIBU UIF SFTQPOEFOUT SFQPSUFE MFTT TBUJTGBDUJPOBGUFS UIF
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XBTFOUFSFEQSPQFSMZ*GBOZEFmDJFODZXBTGPVOEJOUIFEJBSZEBUBUIFJOUFSWJFXFS
BTLFEUIFSFTQPOEFOUUPSFTPMWFJUʾFUSJQEJBSZSFNBJOFEUIFTBNFJOUIFUISFF
TVSWFZXBWFTBOEUIFTUBSUJOHEBZPGXFFLXBTBMTPUIFTBNFGPSFBDISFTQPOEFOU
JOFBDIXBWF/FJUIFSJODFOUJWFTOPSNBJOUFOBODFNFUIPETXFSFVUJMJ[FE
&IGURE  3AMPLE &OUR$AY 4RIP $IARY
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

2ESPONSE 2ATES
*OTQSJOHBCPVUSFTQPOEFOUTXFSFJOJUJBMMZTFMFDUFEGSPNUIFEBUBCBTF
WBMJESFTQPOTFTXFSFPCUBJOFEGPSBSFTQPOTFSBUFPGQFSDFOUGSPNUIF
OFUTBNQMFTJ[F.FNCFSTPGUIFTBNQMFGSPNXIPNBSFTQPOTFDPVMEOPUQPTTJCMZ
CFPCUBJOFEXFSFTVCUSBDUFEGSPNUIFHSPTTTBNQMFTJ[FʾJTUZQFPGTBNQMFMPTT
	QIPOF MJOFEBNBHFE JOWBMJEQIPOFOVNCFST 45#FYQJSFE
EJEOPUBĊFDU UIF
RVBMJUZPGUIFTBNQMF	5BCMF

4ABLE  )NITIAL 2ESPONSE 2ATE
1UALITY OF THE $ATA
3AMPLE "IAS
5PBWPJETBNQMFCJBTJUJTOFDFTTBSZUPTFMFDUUIFTBNQMFVTJOHBSBOEPNQSPDF
EVSFʾFTZTUFNBUJDTFMFDUJPOFNQMPZFEJOUIJTTUVEZXBTOPUBSBOEPNQSPDF
EVSF)PXFWFSJGEBUBCBTFTBSFOPUPSEFSFEBDDPSEJOHUPBOZWBSJBCMFSFMBUFEUP
45#VTFUIFTBNQMFPCUBJOFEJTSBOEPN#FTJEFTUIFEBUBSFQSFTFOUBUJWJUZNJHIU
CFSFEVDFEJGUIFSFTQPOTFSBUFJTWFSZMPX*GUIFNBKPSJUZPGOPOSFTQPOEFOUTIBWF
BTJNJMBSDIBSBDUFSJTUJDSFMBUFEUPUIFWBSJBCMFTUVEJFEUIFEBUBPCUBJOFEXJMMCF
CJBTFE
*OUIJTDBTFTFWFSBMEFNPHSBQIJDBOETPDJPFDPOPNJDEJTUSJCVUJPOTPGUIFTBNQMF
EBUBIBWFCFFODPNQBSFEXJUIUIFTBNFEJTUSJCVUJPOTPGUIFQPQVMBUJPOPGJOUFS
FTU	WBMJE45#VTFST
(FOFSBMMZ TNBMMEJĊFSFODFTXFSF GPVOE	5BCMF
'FNBMF
45#VTFSTUSBWFMFSTNPSFUIBOZFBSTPMEBOEUIFFNQMPZFEXFSFTMJHIUMZPWFS
SFQSFTFOUFE
1BOFM4VSWFZ"QQSPBDI

4ABLE  2EPRESENTATIVENESS OF THE 3AMPLE
0ANEL !TTRITION
0OMZPGUIFSFTQPOEFOUTXIPHBWFWBMJESFTQPOTFTJOUIFmSTUXBWFQSPWJEFE
WBMJESFTQPOTFTJOUIFTFDPOETVSWFZXBWFDBSSJFEPVUJOGBMMʾJTFRVBUFTUP
BQBOFMBUUSJUJPOPGQFSDFOU"EEJUJPOBMMZWBMJESFTQPOTFTXFSFBMTPPCUBJOFEJO
UIFTFDPOEXBWFGSPNOFXSFTQPOEFOUTXIPXFSFSBOEPNMZTFMFDUFEGSPNUIF
45#VTFSMJTUʾFUIJSETVSWFZXBWFPDDVSSFEJOMBUFXJOUFSo"UPUBM
PGQBOFMJTUTQSPWJEFEWBMJESFTQPOTFTJOUIFUISFFXBWFTʾFUIJSEXBWFQBOFM
BUUSJUJPOXBTSFEVDFEUPQFSDFOUGPSUIFJOUFSWJFXFFTXIPQBSUJDJQBUFEJOUIF
mSTUPOFʾFOVNCFSPGBCBOEPONFOUTJOUIFSFGSFTINFOUTBNQMFXBTZJFME
JOHBOBUUSJUJPOSBUFPGQFSDFOU/POFXSFTQPOEFOUTXFSFTFMFDUFEJOUIFUIJSE
TVSWFZXBWFEVFUPCVEHFUSFTUSJDUJPOT
"NPOH UIF SFTQPOEFOUTXIPOP MPOHFSCFMPOHFE UP UIF TBNQMJOH GSBNFXFSF
QSFWJPVTSFTQPOEFOUTXIPXFSFOPMPOHFSWBMJE45PXOFSTUIPTFXIPDIBOHFE
UIFJSSFTJEFOUJBMMPDBUJPOPVUPGUIFTUVEZBSFBBOEPSUIPTFXIPDIBOHFEUPPUIFS
UJDLFUUZQFTʾVTUIFTFJOEJWJEVBMTXFSFOPUUBLFOJOUPBDDPVOUGPSDBMDVMBUJOH
BUUSJUJPOSBUFTJO5BCMF
4ABLE  2EASONS FOR 0ANEL !TTRITION
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

ʾFQSJNBSZDBVTFPGBUUSJUJPOXBTUIFJOBCJMJUZUPMPDBUFPSSFDPOUBDUmSTUXBWF
QBSUJDJQBOUTFTQFDJBMMZJOUIFNBJOQBOFMTBNQMF	5BCMF
/PODPOUBDUXBTUIF
SFBTPOGPSBUUSJUJPOJOQFSDFOUPGUIFDBTFTJOUIFTFDPOEXBWFPGUIFNBJO
QBOFMʾJTQFSDFOUBHFXBTSFEVDFEUPQFSDFOUJOUIFUIJSEXBWFPGUIFNBJO
QBOFMʾFQFSDFOUBHFPGBUUSJUJPOEVFUPOPODPOUBDUJOUIFSFGSFTINFOUTBNQMF
XBTQFSDFOUʾFGBDUUIBUJOJUJBMSFTQPOEFOUTEJEOPULOPXUIBUUIFZXFSFUP
CFDPOUBDUFEBHBJODPVMEFYQMBJOUIFIJHIQFSDFOUBHFPGOPODPOUBDUT
ʾFDPNQPTJUJPOPGESPQPVUTXBTOPOSBOEPN'FNBMFTZPVOHFSSFTQPOEFOUTBOE
UIPTFXJUIDBSBWBJMBCJMJUZXFSFMFTTMJLFMZUPBCBOEPOUIFQBOFM1BOFMJTUTIBWJOHB
NFEJVNMFWFMPGFEVDBUJPOBOEUIPTFXIPCFMPOHFEUPBOPONPUPSJ[FEIPVTFIPME
XFSFNPSFMJLFMZUPBCBOEPOUIFQBOFM	5BCMF

4ABLE  )NDIVIDUAL 2ETENTION 3TATUS BY $EMOGRAPHICS AND  
3OCIOECONOMIC #HARACTERISTICS 7AVES  AND 
1BOFM4VSWFZ"QQSPBDI

-EASUREMENT %RRORS
.FBTVSFNFOUPGFSSPSTDBOCFEJWJEFEJOUPUXPTPVSDFT	WBO8JTTFOBOE.FVST

XJUIJOXBWFCJBT	DPNQMFUJPOEJBSZGBUJHVFFĊFDU
BOECFUXFFOXBWFCJBT
	QBOFMFĊFDU
ʾ FGPSNFSJTEVFUPGBUJHVFFĊFDUTDBVTFECZUIFGPVSEBZUSJQEJBSZ
DPNQMFUJPOʾFMBUFSJTSFMBUFEUPSFQPSUJOHFSSPSTUIBUPDDVSSFEPWFSUIFXBWFT
TVDIBTQBOFMFĊFDUTMPOHUFSNGBUJHVFFĊFDUTFUD
"SFEVDUJPOJOEBJMZ45#VTFQSPWJEFECZSFTQPOEFOUTBTUIFUSJQEJBSZXFOUPO
XBTPCTFSWFE	'JHVSF
&YDFQUGPS.POEBZTUIFNBYJNVNWBMVFXBTBMXBZTFTUJ
NBUFEGPSUIFmSTUDPNQMFUJPOEBZ
&IGURE  %STIMATION OF $AILY !VERAGE 34" 5SE BY #OMPLETION $AY OF  
THE 4RIP $IARY AND #OMPLETION OF )NITIAL $AY IN THE &IRST 7AVE
ʾFQBOFMFĊFDU JO8BWFDPVMECFFWBMVBUFEUISPVHIBDPNQBSJTPOCFUXFFO
EBUB GSPNQBOFMJTUTXIPQBSUJDJQBUFE JOCPUI TVSWFZXBWFTBOEEBUB GSPNUIF
SFGSFTINFOU TBNQMF#FGPSFEPJOH UIJT DPNQBSJTPO JUXBTOFDFTTBSZ UPDPSSFDU
UIFEBUBGSPNOFXSFTQPOEFOUTJO8BWFGPSEJBSZGBUJHVFBOEEFNPHSBQIJDBOE
TPDJPFDPOPNJDEJĊFSFODFT
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

#ORRECTION 0ROCEDURES
$PSSFDUJPOGBDUPSTUPPLJOUPBDDPVOUJOUSBXBWFSFTQPOEFOUGBUJHVFFĊFDUTDIBOH
JOHEFNPHSBQIJDBOETPDJPFDPOPNJDEJTUSJCVUJPOTPGUIFQPQVMBUJPOBOEDPSSFDU
JOHOPOSBOEPNBUUSJUJPO
'JSTUMZXFJHIUJOH GBDUPSTXFSFEFUFSNJOFE GPS DPSSFDUJOH SFTQPOEFOU GBUJHVF
DBVTFECZDPNQMFUJPOPGUIFGPVSEBZUSJQEJBSZJOCPUIUIFmSTUBOETFDPOETVS
WFZXBWFTPGQBOFMJTUTBOEJOUIFSFGSFTINFOUTBNQMFEBUB%JĊFSFOUGBDUPSTXFSF
FTUJNBUFEGPSFBDIDPNQMFUJPOEBZDPNQBSJOHUIFNPCJMJUZSFTQPOTFGPSUIBUEBZ
JOSFMBUJPOUPUIBUPCTFSWFEPOUIFmSTU"TB SFTVMUPG UIJTQSPDFTTBO JODSFBTF
PGBCPVUQFSDFOUXBTPCUBJOFEGPSUIFmSTUTVSWFZXBWF	5BCMF
*UXBTOPU
QPTTJCMFGPSUIFCJBTJOUIFTFDPOETVSWFZXBWFUPCFBOBMZ[FETFQBSBUFMZGPSUIF
QBOFMBOEUIFSFGSFTINFOUTBNQMFTCFDBVTFPGUIFTNBMMTJ[FPGUIFGPSNFSʾVT
DPNNPODPSSFDUJPO GBDUPST GPSCPUI TVSWFZXBWFTXFSF FWBMVBUFE#FDBVTFPG
UIFJSBQQMJDBUJPOBQFSDFOUJODSFBTFJO45#VTFGPSUIFTFDPOETVSWFZXBWFXBT
PCUBJOFEJOCPUIQBOFMJTUTBOESFGSFTINFOUEBUB
4ABLE  2ESULTS FROM !PPLICATION OF #ORRECTION &ACTORS  
IN 7EEKDAY 34" 5SE
4FDPOEMZDPSSFDUJPOGBDUPSTGPSBEKVTUJOHEFNPHSBQIJDBOETPDJPFDPOPNJDEJTUSJ
CVUJPOTUPNBUDIUIFQPQVMBUJPOXFSFBQQMJFEUPCPUI8BWFEBUBGSPNQBOFMJTUT
BOE8BWFEBUBGSPNUIFSFGSFTINFOUTBNQMF"OJODSFBTFPGQFSDFOUJO45#
XBTFTUJNBUFEGPSUIFNBJOQBOFMJTUTJO8BWFBOEBIJHIFSBVHNFOUPGQFS
DFOUXBTFTUJNBUFEGPSUIFSFGSFTINFOUSFTQPOEFOUTJO8BWF
1BOFM4VSWFZ"QQSPBDI

$PSSFDUJPOGPSOPOSBOEPNBUUSJUJPOJO8BWFEBUBGSPNUIFNBJOQBOFMJTUTXBT
DBSSJFEPVUBTTVNJOHUIBUCPUIHSPVQT	TUBZFSTBOEESPQPVUT
IBETJNJMBSNPCJMJUZ
DIBOHFT'PMMPXJOH.FVSTFUBM	
45#VTFJOUIFTFDPOEXBWFXBTFTUJNBUFE
GPSUIFESPQPVUTVCTBNQMFʾFFĊFDUPGUIJTDPSSFDUJPOXBTBTMJHIUJODSFBTFPG
QFSDFOUJO45#VTF
'JOBMMZUIFBWFSBHF45#VTFJO8BWFJOUIFSFGSFTINFOUTBNQMFXBTQFSDFOU
IJHIFSUIBOUIFVTFGSPNUIFQBOFMJTUTBNQMFʾJTEJĊFSFODFDBOCFFYQMBJOFECZ
QBOFMFĊFDUT
ʾFNPTUJNQPSUBOUSFTVMUGSPNUIFBQQMJDBUJPOPGUIFDPSSFDUJPOQSPDFEVSFTJT
UIBUDPSSFDUFE45#VTFXBTIJHIFSJO8BWFUIBOJO8BWFDPOUSBSZUPXIBU
XBTPCTFSWFE GPSOPODPSSFDUFEWBMVFTʾFBHHSFHBUF JODSFBTF JO 45#VTFXBT
BCPVUQFSDFOUGSPN45#VTFTJOXFFLEBZTJO8BWFUP45#VTFT
JOXFFLEBZTJO8BWF
!NALYSIS OF 3URVEY 2ESULTS
5BCMFQSFTFOUTBTVNNBSZPG45#VTFPGUIFQBOFMPWFSUIFmSTUBOETFDPOETVS
WFZXBWFT*UTIPXTUIFBWFSBHF45#VTFBOEUIFQFSDFOUBHFPG45#VTFJO[POF
"QFSXFFLEBZQFSQFSTPOCZEFNPHSBQIJDBOETPDJPFDPOPNJDDIBSBDUFSJTUJDTGPS
8BWFTBOE
5BCMFQSFTFOUTUXPLFZQPJOUT
 "WFSBHF45#VTFQFSXFFLEBZTQFSQFSTPOJODSFBTFEGSPNUP
45#VTFQFSXFFLEBZ	BJODSFBTF

 ʾF"[POFTIBSF	45#VTFJOUIFDJUZPG7BMFODJB
BMTPJODSFBTFEGSPN
QFSDFOUUPQFSDFOU
ʾFQBOFMEBUBBOBMZTJTSFWFBMTUIBUUIFTUSPOHFTUJODSFBTFJO45#VTFUPPLQMBDF
BNPOHUIPTFNPSFUIBOZFBSTPMEGPMMPXFECZNBMFVTFSTUSBWFMFSTXJUINPSF
UIBOPOFDBSBUIPNFBOEUIPTFXIPDMBJNFEUPIBWFBDBSBWBJMBCMF*OBTUVEZPG
.FMCPVSOF	3JDIBSETPOFUBM
JUXBTBMTPGPVOEUIBUNBMFTUFOEUPVTFUIFJS
UJDLFUTNPSFFTQFDJBMMZPMEFSNBMFT*OBEEJUJPO"YIBVTFOFUBM	
GPVOEUIBU
QVCMJDUSBOTQPSUBUJPOHSPXTKPJOUMZXJUIDBSVTBHF5SBWFMFSTXJUIDBSBWBJMBCJMJUZ
45#VTFSTXJUIOPDBSBUIPNFBOENBMFTBMTPQSFTFOUFEIJHIJODSFBTFTPGBSPVOE
QFSDFOU
+PVSOBMPG1VCMJD5SBOTQPSUBUJPO7PM/P

4ABLE  !VERAGE 34" 5SE PER 7EEKDAY PER 0ERSON FOR 7AVES  AND   
BY $EMOGRAPHIC AND 3OCIOECONOMIC #HARACTERISTICS
ʾFTBNFHSPVQTXJUIUIFIJHIFTUJODSFBTFTJO45#VTFNBUDIFEUIPTFXJUIUIF
MPXFTUDIBOHFTJO[POFVTFTIBSF0OMZPMEFSUSBWFMFSTVTFEUIF45#NPTUMZJO"
[POFXIJMFUIFPUIFSHSPVQTXFSFNPTUMZ#[POFVTFST
0OUIFPUIFSIBOE45#FNQMPZFEVTFSTUSBWFMFSTCFUXFFOBOEZFBSTPME
BOEUIPTFXJUIPOMZPOFDBSBUIPNFQSFTFOUFEUIFMPXFTUJODSFBTFTJO45#VTF
*OBEEJUJPOQBSUJDJQBOUTXJUIBNFEJVNMFWFMPGFEVDBUJPOSFEVDFEUIFJS45#VTF
.JEEMFBHFEUSBWFMFSTBMTPQSFTFOUFEUIFMPXFTUVTBHFSBUFTPG45TJOUJDLFUVTBHF
SBUFTJO.FMCPVSOF	3JDIBSETPOFUBM

5SBWFMFSTXJUIBNFEJVNMFWFMPGFEVDBUJPOUIPTFXJUIOPDBSBWBJMBCMFVTFSTXIP
IBEPOMZPOFDBSBUIPNFBOEFNQMPZFEQFPQMFTIPXFEUIFIJHIFTUJODSFBTFTJO
"[POFVTFPG45#ʾ FNBKPSJUZPGHSPVQTXJUIUIFIJHIFTUJODSFBTFTJO45#VTFJO
1BOFM4VSWFZ"QQSPBDI

"[POFNBUDIFEXJUIUIPTFIBWJOHUIFMPXFTUBVHNFOUTJO45#VTF0OMZUSBWFM
FSTXIPIBEOPDBSBWBJMBCMFTIPXFEBNPEFSBUFJODSFBTFJOUPUBM45#VTFBOEB
SFMBUJWFMZTUSPOHDIBOHFJO[POFTIBSF
#ONCLUSIONS AND &UTURE 2ESEARCH
ʾFSFTVMUTPGUIFTUVEZEFNPOTUSBUFUIFGFBTJCJMJUZPGQBOFMTVSWFZTGPSFTUJNBU
JOH UIFFWPMVUJPOPG45VTFBOE GPS JEFOUJGZJOHCFIBWJPSTBOEDIBSBDUFSJTUJDTPG
45VTFST5SBOTQPSUBUJPOQPMJDZNFBTVSFTTVDIBTEFmOJOHOFX45TPSDIBOHJOH
DVSSFOU GBSFT GPS TQFDJmDVTFST DBOCFEFWFMPQFENPSFFBTJMZVTJOHQBOFMEBUB
JOGPSNBUJPO
ʾFIJHIBUUSJUJPO SBUFTPCTFSWFE JO UIFQBOFM TVSWFZXFSFQBSUJBMMZEVF UP UIF
GBDUUIBUSFTQPOEFOUTJOUIFmSTUTVSWFZXBWFEJEOPULOPXUIBUUIFZXFSFUPCF
DPOUBDUFEBHBJOBTNFNCFSTPGBQBOFMTVSWFZ"EEJUJPOBMMZOPNBJOUFOBODFUFDI
OJRVFXBTVTFEUPSFEVDFBUUSJUJPOSBUFTʾFSFGPSFBCFUUFSSFDSVJUNFOUQSPDFTT
PGQBOFMJTUT BOE UIFVTFPG TPNFNFUIPET UPNBJOUBJO SFTQPOEFOU JOUFSFTUBSF
OFFEFEGPSGVUVSFQBOFMTVSWFZT
3FTVMUTPGUIJTQBOFMTVSWFZJOEJDBUFUIBUUIFBHHSFHBUFJODSFBTFJO45UZQF#VTF
XBTBCPVUQFSDFOU GSPNVTFT JOXFFLEBZT JO8BWF UPVTFT JO
XFFLEBZTJO8BWFʾJTJODSFBTFXBTIJHIFSBNPOHVTFSTNPSFUIBOZFBSTPME
GPMMPXFECZNBMFVTFSTUSBWFMFSTXJUINPSFUIBOPOFDBSBUIPNFBOEUIPTFXIP
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